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PHASE I Book EXPLOITATION 338 
ovetskly 4skusstvennyy sputnik zemli; materialy, 
gazete 1 pravda"” (The Second Soviet artificial 
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atellite (cont. ) 


the earth 4{nitially 4n 103-7 minutes. Its radio transmittere 
operated on frequenc es of 40.002 and 20.005 megacycles, etc. 
The Last article quotes admiring comments of American, British, 
French, ana Chinese’ scientists, statesmen, and journalists. The 


pook contains 8 figures- 


The Second Soviet artificial Earth 8 


y of the USSR) ("pravda" : 


Report of TASS (Telegraph Agenc 
Nov. 4, 1957 ) 3 
The Second Soviet Artificial Earth Satellite (6 figures), 
("pravda" , Nov. 13; 1957 5 
- Orbit of the sputnik and 4ts changes 5 
Opservations of artificial earth satellites 8 
structure of the second sputnik 12 
Scientific measurements made by the artificial earth 
patellite , 15 
Short-wave radiation of the Sun 15 
card 2/+ study of cosmic rays - LT 
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The Second soviet artificial Earth satellite (cont. ) 
study of piological phenomena under space flignt 
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The Second Soviet Artificial Earth Satellite (Cont.) 


Penetrating the Secrets of the Universe (2 figures), by 
S.N. Vernov, Corresponding Member, Academy of Sciences, 

da", Nov. 18, 1957 ) 38 
Comments 45 
Conversation of the Two Sputniks. Chinese Poem by’ 
Go Mo-zho, President of the Academy of Sciences of the 


People's Republic of china, translated by V- Derzhavin 
("pravda", Nov. 16, 1957) 45 


Around the Earth und Around the Sputniks, by G. Rassadin 
("Pravda", Nov. 17, 1957) 46 
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AUTHOR _YERNOV, SeNes LOGACHEV, Yuele, CHUDAKOY, A.B, SHAFER, IveGe 
TITLE The Investigation of the Variations of Cosm.* Radiation 


(Issledovaniye variatsly kosmicheskogo 4gluchentyi. Russian) 
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr lb, PP 19 = 162 (UsSeSeke) 
ABSTRACT the present paper reports on the problem of the use of an artificial 


satellite for the study of the variations of cosmic radiation. By means 
of a comparatively simple apparatus consisting of 4 counter and ioniza— 
tion chamber the following phenomena can be studieds a) the variations 
of the primary cosmic radiation. b) the variations of the multiply char~ 
ged component of the primary cosmic radiation which consists of helium 
nuclei and heavier atans. c) the geomagnetic field at great distancer 
from the earth, d) the albedo of the earth for cosmic radiation. e) the 


structure of currents emitted by the sune 
ties offared.by the artificial earth satellites for the in- 


I, Possibili 

Festigation of the Se gtns ~ tne variations of the gecondary Coan. 

vedtetion dirrer Sasentially from the variations of the primary radiations 

- It is just for that reason that the study of the wveriations of the pri- 
mary radiation is desirable. The variations recorded at sea.level are 

_ usually much smaller than the variations of primary radiation. The meae 
surements obtained by means of rockets are very {nagnurate because of 

card swan - the short satay of the rockets in high altitudes, but artificial earth 
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the Investigation of the Variations of Cosmic Radiatson ee: 


satellites offer grect a 
surements by counters an 


possibilities in this respact, Sizultanmous mea~ 
d fonization chambere make 4 comparison of the 


variation of intensity of the primary protons with the variation of the 
intensity of the heavier primary nuclei possible. The variations have to 
be determined in the various regions of the energy spectrum of cosmic 
radiation. This is only possible on satellites with suitably selected 
orbits. The measurements of the intensity above the polar regions are 


of special interest. 


II. The various phenomena which can be studied by an apparatus fixed in 
the satellite. the authors here consider the case that the satellite flies 
over the poles and is half of the time in the earth's shadow. Further, 
the measurement data can be transmitted during the entire time of the 
satellite's existence. The experimental material thus obtained on one, 
single day by far surpasses the hitherto existing material this field. | 
By a comparison of the material obtained from vatious revolutions and 

on various days the variations of intensity of the cosmic radiation can 
be concluded. If the data for the intensity and for the ionization power 
of cosmic radion over the entire surface of the globe is available, in. 
teresting conclusions concerning the following phenomena may be drawne 


AP : 
PROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5" 


" APPROVED FOR RELEASE: 09/01/2001 


rs 8s 


CIA-RDP86-00513R001859520006-5 


nih SReM ESP ae Gp bee gerbes Balsa 
a a Nites pee =f phorstndey ee : 
2, ; os EAS S27 MATA ETERS IO 


'53~1b-10/18 
The Investigation of the Variations of Cosmic Radiation 


1.) the alteration of intensity in time (great irregularities of in- 
tensity in connection with eruptions of the solar chromosphere, reduc— 
tion of intensity during magnetic Storms, the variation (one and a naif 
hour variation) ) connected with the revolution of the satellite round 
the earth, the variations of intensity of the heavy nuclei of primary 
cosmic radiation, the long-time periodic variations, the experimental 
verification of the conncetion between primary ard secondary varietions o 
2.) the earthmagnetic field and the interplanetary magnetic field. 

3.) the alteration of the earth's albedo for cosmic radiation. lyo} the 
search for electrons and photon in the primary cosmic radiatione 


III. The a paratus for the study of the variations of cosmic radiation 
Subtaide the earth's atmosphere can determine these variations by mea~ 
suring tbe variations or the ionization or the variations of particles 
passing through a counters The influence of & possible revolution of 
the satellite is pointed out, but this variation can at least partially 
be compensated by fixing two counters to the satellite. For the radio- 
technical equipment semiconductor triodes and tiratrones with a cold 
cathode are usede The following elements of the apparatus are discussed 
more in details: a) the counters of the charged particles, and b) the 
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: ~ csounting method by means of semicondeutor triodes. 
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LO SN. GINZBURG, Vebes KURNOSOVA, LeVes BAZCRENOY, Lehe, 


+ AUTHOR VER. 
FRADKIN, WI 


TITLE ; The Investigation of the Composition of Primary Cosmic Radiation 

: (Issledovaniye sostava pervichnogo kosmicheskogo 4zlucheniya, Russiam) 
PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 635 Nr la, pp 131 - Nr 1b vP 148 (UeSoSoRe) 
ABSTRACT According to the data available at present, cosmic radiation consists ; 


of protons, a-particles and, to 4 far less extent, of heavy nuclei. 
The distribution of the nuclei with Z> 2 has as yet not been investi- 
gated sufficiently well and also other problems are still ‘0 be solved. 
Rockets are not suited for such measurements because their time of flight 
outside the atmosyhere ig too short. By means of artificial earth satel- - 
lites, however, the necessary statistical material for the dnvestigation 
of rarely occurring heavy nuclei can be obtained. One of the most in-~- 
portant problems concerns the numerical ratio between the currents of 
the light nuclei Li,, Be, B and the nuclei C, N, 9, F. by experimental 
determination of this ratio the various theories concerning the creation . 
of cosmic radiation can be confirmed or rejected, If the particles of 
the cosmic radiation in the clouds of the supernovae are accelerated, 
a value > 0,1 is obtained for the ratio (Li, Be, B) / (C, N, 9, F). In 
the case of this theory the ratio can also be somewhat higher, but never 
-lower than 0,1. The data at present obtained for this ratio contradict 
Card 1/k each other. The problem whether or not nuclei with Z > 30 exist in cos- 
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The Investigation of the Composition of Primary Cosmic Radiation 
mic radiation can also be solved by means of artificial earth satellites. 
The existence of such nuclei in cosmio radiation would, on account of 
4ts large interaction cross section and the short range in the inter- 
stellar space, indicate an exceptionally large amount of heavy elements 
existing in the sources of cosmic radiation. 


The experimental data on the composition of print radiation, 

@ results o e experiments carr ou 92 ~ 19 ave already 
been published in form of a collection of articles. The respective re- 
sults obtained within the last years have been compiled in two tables. 
The importance of the geographical location of the place of observation 
in the case of equal geomagnetic latitude is pointed out. From the point 
of view of determining the anergy spectrum of the various nuclear groups 
in primary cosmic radiation, with the help of artificial earth satelli- 
tes afford great possibilities, because in this way the intensity of 
the fluxes of the particles with various energies (even at different 
widths) can if Speer by means of the same davices, This, naturally, 

‘ will considerably increase the reliability of the data obtained con- 
cerning the ehergy spectrum of the primary nuclei. One of the most in- 

Card 2/4 teresting problems of primary cosmic radiation is the determination of 
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The Investigation of the Composition of Primary Cosmic Radiation 
the ‘amount of the nuclei of the group Li, Be, Be £30109 /38 


The experimental method Yor the study of the charge spectrum of nuclei 
primary cosmic radiation. such methods are of egantace as do not. 
discriminate the particles with respect to their charge and mass. The 
use of particle counters in the case of which, on the occasion ef the 
passage of a-particle, the produced pulse depends upon the charge of 
the. particle, forms part of this method. The application of such devices 
to an artificial earth satellite is, besides, of advantage in-so-far as 
the measured data can be telegraphed to the earth. The disadvantages of 
methods which are based upon the jonization of a medium by rapidly chare 
ged particles, are enumerated. The CHEREKOV counter is free from such 
disadvantages. The conditions to be fulfilled when measuring by this 
method, are enumerated. The apparatus is disdussed on the basis of a 
drawing. During the time of observation of one week about 1000 nuclei 
with Z > 6 cm, 7000 e-particles and a corresponding mumber of Li-, Be- 
and B-nuclei can be registered. For the experiments it is intended to 
register the differential spectrum of the nuclej. with respect to Z in 
the interval from the a-particle up to oxygen. Such a method is realize— 
able only #f the device is able to solve every peak belonging to the 
various values of 2. The use of artificial satellites offers new possi 
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AUTHORS: _WepDotSa Has. Corresponding Hember, 
Academy of Sciences, USSR, Grigorov,s N. Le, Logachevs Yu. I. 


Chudakov, A. ‘Ye. 


TITLE: Measurement of Coamic Radiation by the Sputnik (Izmerentye kos- 
micheskogo izlucheniya na iskusstvennom sputnike gemli 


PERIODICAL:  Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 6, 
pp. 1231 - 1233 (USSR) 


ABSTRACT: The results discussed in this paper were obtained by 


equipment incorporated in the second earth satellite. In 
order to be able to record the variations of the 4ntensity of 
the cosmic radiation in 4 reliable manner two similar counters 
for charged particles (with a length of 
of 18 mm) was mounted in the sputnik. Both devices contained 
counters operating on the basis of sem 
power consumption of the whole apparatus was 0,15 Watts. The 
batteries permitted continuous operation for 200 hours. The 
relative increase of the intensity with altitude was com~ 


puted from the ratio of the intensity of cosmic radiation on the 

Ninverse loops" (passage from the North to the South, at an 

Card 1 altitude of 350 - 700 km) and the intensity on the "direct loo s" 
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SUBMITTED : 
Card 2/3 


(passage from the South to the North at an altitude of 225 - 240 
km) measured at the same geographical points. This variation 

can be cusal by at least three effects: 1) An increase of in- 
tensity due to a reduction of the shielding by the earth. 2) 

A reduction of the intensity by the weakening of the earth's 
magnetic field 3) By a variation in the albedo of the cosmic 
radiation. The dependence of the intensity upon tha altitude 

can be explained by the first two effects. From tha data obtained 
by the measurements of many loops the lines of equal intensity 
of cosmic radiation (isocosmic lines) are obtained. Such iso- 
cosmic lines are presented for three different counting rates. 
The experimental points above all fit upon the geographical 
parallels. The line of the minimum intensity of cosmic radiation 
(the "cosmic equator") does not coincide with the geomagnetic 
equator. According to the evidence obtained the intensity of the 
cosmic radiation sometimee increased considerably. During this 
the intensity fluctuated very much. There are 4 figures and 

3 references, 1 of which is Soviet. 


May 4, 1958 
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The 27-Day Variations of of Cosmic SOV /20-122-5-11/56 
F Rediations in the Strat 


Nenucmaga Stontsiya AN SSSR (Northern Scientific 
Station AS USSR )). The present paper gives some 
results obtained by measurements carried out at 
the latitude of 51° from July 1, 1957 to February 1, 1256, 
and at the latitude of 64° from July 1, 1997 to 
October 1, 1957. These measurements were carried out 
by means of the rediometeorogranh RKE-1, which 
corteined wshin-walled self-quenched counter of the 
type SU6-6. The julees of this counter were trans- 
mitted by means of a ridio-transmitter. A ahort 
report is made on the measurements of the height 
en@ on tne couging of the counters. Tho sutnors 
deceribe the results relating to tne maximum of tae 
intensity curve in the pressure interval of 50-90 
g/em?. These results, which are shown by a di-gram, 
scem to indieste a periodicity in the variations 
of the intensity of cosmic radiation in the strcto- 
sphere, viz. for bath of the aforesentioned latitudes. 
In the stretogphere the omplitude of the wave is 

Card 2/4 fron 6 to 10 times as  ri7t as the emplitute of the 
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The 27-Day Varintions of the Intensity of Cocnic sov/zo-122-5-11/56 
. Radietions in the Stratosphere 


wave on cea level. Therefore the variations investigated 
are to 2 great extent caused by the prinary cocmic particles 
of low energies, According to the data available for 
nacnetic storms there is not in every case a connection 
between the varintion of the intensity of cosnric 
redistion and tue existence of magnetic storm3. A 
seniperiod of the aforementioned variations lasted 

14.34 1 days. Next, a procedure for the more exact 
determination of this period is discussed. The authors 
thank P.N.Ageshin, V.V.Bea ray A.G.Bednyz.xov, 
V.A.Gledyshev, A.ii.Tatratova, AF. Ar egOtetts Yu. 
Konurov, F.Kn.ochekov, ta icaee: and G.V. Chur- 
banove for preparing the appsratus and for carrying out 
the experinents; they further thank Ye.S.Glokova, IL.I. 
Dorman, and A.Ye.Chudakov for their discuss ng the 
results obtcined ..Tnere are 3 figures and 5 refer- 
ences, 2 of which are Sovict, 
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Iskusstvennyye sputniki zemli, vyP- 1: Rezul'taty nauchnykh 4asledovaniy, prove- 
dennykh po programe MGG pri pomoshchi pervogo 1 vtorogo iskuestvennykh 
sputnikov zemli (Artificial Farth Satellites, Nr 1: Results of Scientific 
Studies Carried Out in Accordance With the IGY Program by Means of the First 
and Second Artificial Earth Satellites) Moscow, Izd-vo AN SSSR, 1958. 95p- 
3,500 copies printed. (Microfilm and Zerox Copy] 


Resp. Ed.: LV. Kurnosova; Ed. of Publishing House: D.M. Alekseyev; Tech. Ed.: 
T.V. Polyakova. 


PURPOSE: This collection of articles 4g the first in a series to be published 
regularly and is intended to disseminate to the setentific community data col- 
lected in investigations performed by means of artificial earth satellites. 


COVERAGE: This collection includes papers covering scientific data obtained from 
the first and second Soviet artificial earth satellites. Among the areas 


reported on are measurements of cosmic radiation, atmospheric density, electron 
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concentration in the ionosphere, and biological studies of an animal occupant 
of a satellite. Papers on the motions and pertyrbations of tatellite orbits 
and optical and Doppler methods of satellite tracking are also included. Cover- 
age of the individual articles is given in the Table of Contents. 


TABLE OF CONTENTS: 


Preface [L.V. Kurnosove] 3 


Vernov,S.N., N.L.Grigorov, Yu.I.Logachev, and A.Ye. Chudakov. 
Measurements of Cosmic Radiation by Means of an Artificial Earth Satellite: 5 
This paper was first published in Doklady Akademii Nauk USSR Vol. 120, 

Nr 6, 1956, pp. 1231-12353. The paper presents preliminary results of 
measurements of cosmic-ray intensity obtained with instnuments installed 
4n Sputnik II. The close agreement of data from two separate instruments 
indicates the validity of these results. A prief description of the 
instruments and their operetional characteristic are given. Since 

the ascending and decending segment of the orbit occurred at consider- 
ably different aititudes, 1t was possible to determine the relative 


card 2/15 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5 
SR eR ea SP a Pe Se eas ES SEA e tr Sia | ee a a eee a 


Artificial Earth Satellites (Cont. ) 


varlation of cosmic-ray intensity as a function of altitude for the sam 
geographic points. The intensity was found to increase considerably between 
225 and 700 km, the highest aJtitude achieved by the satellite. This vart- 
ation is attributed to three causes: a) decreased screening by the earth, 
b) reduction in the magnetic field of the earth permitting yenetration of 
lower-energy particles, and c) change in the albedo of cosmic radiation. 
There are 3 references, 1 of which is Soviet, 1 English, 1 a trans- 

lation from English. 


fH 
Lidov, M.L. Determination of the Density of the Atmosphere From the 
Observed Decelerations of the Mrst Artificial Satellites 
This paper presents equations relating the elements of a satellite orbit 
to atmospheric density. ‘The analytical procedures used in reducing 
observed data on the evolution of the satellite orbit are given includ- 
ing an evaluation of the approximations used in obtaining solutions to 
the equations involved. It was assumed that in the range of altitudes 
considered (228-368 km) the variation of density with altitude could be 
approximated by the exponential function /2 Lx Z— 21 


where pf is the density at altitude z, Pr is the density at the 
perigee altitude <z 77~, and H is the altitude of the homogeneous 
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3, 1300 (1041, 1062) WCE ) S/169/60/000/012/007/010 
FjGJOO ei 
Translation from: Referativnyy zhumal, Geofizika, 1960, No. 12, p. 219, # 16270 
AUTHORS: Blokh, Ya. L., V j Ss Nee D , L. I,, Dubrovin, M. M. 

ie) ’ a asa orman ubrovin 


TITLE: Preliminary Results of an Investigation of the Underground Variations 
of Cosmic Rays 


PERIODICAL: V sb.: Variatsii kosmich. luchey pod zemley, na urcvne morya iv 
x 


streatosfere. No, 1, Moscow, AN SSSR, 1959, pp. 37-47 


TEXT: The variations of the tosmic ray intensity are investigated on the 
basis of data obtained from a counter telescope of triple coincidenzes, which was 
located under the earth's surface a% tne depth of 40 m of water equivalent, By 
the simple-correlation method the value of the barometric coefficient A= (0.021 + 
0.008) %/mb was obtained. The diurnal variation of the underground intensity 
amounts to about 0.05%, By averaging the data it is shown that the average effect 
at the depth of 40 m of water equivalent amounts to 0.3% during 11 events of 
decreases of the Forbush type. The investigation of the disturbed diurnal varia- 
tions in the cosmic ray intensity was also carried out, N. K, 
Translator's note: This is the full translation of the original Russian abstract. 
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AS USSR, Grigorov, N. L., Ivanenko, I. P.y Lebedinskiy, 
A. I.; biurzin, V. S., Chudakov, A. Ye. 


A Possible Mechanism of the Production of "Terrestrial 
Corpuscular Radiation" Under the Action of Cesmic Rays 
(Vozmozhnyy mekhanizm sozdaniya "zemnogo korpuskulyarnogo 
izlucheniya" pod deystviyem koamicheakikh luchey ) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, 
pp 1022-1025 (USSR) 


By "terrestrial cerpuscular radiation" the authors mean 

the fluxes of particles moving in the terrestrial magnetic 
field along closed orbits. According to the authors! 
opinion, the following radiation production mechanism 
deserves the most attention: Under the action of cosmic 
radiation, the earth, like any other celestial body, 

becomes a neutron source. The neutrons traverse the 
magnetic field without being disturbed as uncharged 
particles and attain great distances from the earth. 

The charged particles originating from neutron decay move 

in the magnetic field along the lines of force. The particle 
in the course of time reaches the region of high geomagnetic 
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corpuscular radiation" for various heights and latitudes; 
the results obtained by these calculations are shown by 

a diagram. They lead to the following conclusions: 

Although the number of neutrons decaying in the earth is 
very small, they may cause intensive cosmin radiation. The 
experimentally determined intensity is by ~.100 tines 

lower near the equator than calculated intensity. According 
to experimental data there is no terrestrial corpuscular 
radiation in geomagnetic latitudes above 40°, but in the 


present paper j(A = 40°) ~oJ(A = 0°) is obtained. This 


means non-~agreemént by more than 10? times the amount. In 
order to reestablish agreement with the experiment, it ig 
useful to assume an additional flux of particles from 
"magnetic traps", which are particularly strong in large 
latitudes. This may be due to the existence of electric 
fields. This assumption also appears to be confirmed by 
the data concerning the considerable increase of 
perturbations of the terrestrial magnetic field with 
increasing latitude. With increasing latitude, the 
interdictions imposed upon energy by Stoermar's. theory 
Card 3/4 are being disobeyed to an ever-increasing extent, The 
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jects having 
re, the investigation of thig 
hood of planets may be a means 
¢ fields. The authors thank 
his advice and M. S. Rabinovich 
There are 2 figures and 7 Soviet references, 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. y, 
Lomonosova (Hoscow State University imeni M. y, 
Lomonosov) 


SUBMITTED: November 21, 1958 
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2n{ 7) :24( 8) SOV/ 20-1 25-2-16/ 64 
AUTHORS: Vernov, Seles Corresponding Member, AS USSR., 
Ghudakov, A.Yeos Vakulov,P.V., Logachev, Yuet. 


TITLE: Investigation of Terrestrial Corpuscular Radiation and of 
Cosmic Rays During the Flight of a Cosmic Rocket (Izucheniye 
zemnogo korpuskulyarnogo igluckeniya i kosmicheskikh luchey pri 

polete kosmicheskoy rakety) 


PERIODICAL!  Doklady Akademii nauk SSSR, 1959+ Vo2 125) Nr 25 pp 30h - 307 (USSR) 


ABSTRACT: The rocket launched on January 2» 1959 in the direction of the 

moon had apparatus for recording cosmic- and terrestrial corpuscular 

radiation on board. By the latter the authors mean the fluxes of 
fast cnarged particles in great altitudes, for which the terrestrial 
magnetic field jg e. so- allied “magnetic trap". The particles were 
renordefl by 2 Geiger-sounters and 2 sointillation-counters. The 
first apparatus,» with sointillationa counter, was @ constructive 
further-developmert of the device which the authors had built into 
the third Soviet Sputnik. A cylindrical sodium=Lodide orystal 
served as a detector. The authors, above all, described the results 
obtained by the preliminary evaluation of the data ascertained in 
altitudes of from 8000 to 150000 ym (from the center of the earth). 


: 


Cara 1/3 A schematical drawing shows the trajectory of the rocket on 
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Investigation of Terrestrial Corpuscilar SOV/ 20-125-2-16/ 64 
Rediation and of Cosmic Rays During the Flight of a Cosmic Rocket 


respect to the terrestrial magnetic field, The intensity maximun 
jg ~26000 km from the center of the earth, At a distance of 55000 kn 
the intensity of terrestrial corpuscular radiation becomes practically 
equal to zero, and the remaining icnization in this distance is 
entirely due to cosmin radiation. Acsording to the authers' opinion 
the particles oscillate along the lines of force symmetrically to 
the equatorial plans. The treveasa of intensity along a given line 
of force in the transition fon low to high altitudes serves as an 
experimental proo* for “nis aniumytion, The particle flux is direoted 
rot only towards one side, avi, in any case, the ‘predominant part 
of the particles undergoes complete reflection when approaching 
the earth, and is therefore suvdcoted to osoillaticas from one 
hemisphere to the other. The teaieatory of the rocket nowhere 
intersects the so-called intersal zone. . Actually, the apparatus 
built into the cosmic rocket in no range of their trajectory 
record particles of nigh energy which are characteristic of the 
inner zone. On the other hand, the composition of radiation is very 
gimilar to that observed by means of the third Sputnik in polar 

Card 2/3 regions. Next, she compouision of radiation in the outer zone with 
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high intensity is dealt with. In the center of the cuter zone, 
where particle density is the greatest, the effective energy of 
electrons is minimal. In conclusion, cosmic radiation is dealt 
with. Beginning with a distance of 66000 km, the intensity of 
all components remains constant. The strict constants of all 
components at distances of from 66000 to 150000 km indicates 

the existence of & radiation upon which the terrestrial magnetic 
field exercises no influence. Therefore, either the terrestrial 
magnetic field vanishes at a distance of 10 earth-radii, or 
there are no particles with momenta of 


8 

405.10 %o 4.10! ev/o in interplanetary. spacesThe energy-flux 
of the photons is very low and contributes partly nothing to 
jonization. There are 2 figures and Soviet references. 
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Besprimernyy nauchnyy podvig; materialy gazety "pravda" o trekh govetskikh 
(Gnperalieled Scientific Achievement: Materials From 
tpravaa" on 3 Soviet Cosmic Rockets) Moscow, G08+ 4zd-vo fiziko-matematicheskoy 
lit-ry, 1959+ 202 p. 50 ,000 copies printed. 


PURPOSE: Tis book 1s 4ntended for the general reader. 


COVERAGE: The book contains articles from tpravda", announcing the launching of 

three Soviet cosmic rockets on 2 January, 12 September, and 4 October 1959+ 

Articles which describe details and observations of the flights of the rockets 

are included and are {liustrated py diagrams and photographs - The book zontains 
nontechnical contributions by several Soviet scientists. No personalities are 
mentioned. There are no references. 


TABLE OF CONTENTS : 
FIRST SOVIET COSMIC ROCKET 


TASS Communiqué. On the Launching of a Cosmic Rocket Toward the Moon 5 
1/h . 
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Unparalleled Scientific (Cont.) gov /4890 

On the Flight of the Cosmic Rocket Toward the Hoon. TASS Communi que 11 

To the Scientists, Engineers, Technicians , Workmen, and the Entire Group 

of Workers participating in the Creating and Launching of the Cosinic 

Rocket 19 

The Soviet Cosmic Rocket 20 

gnklovekiy, I+ 8- [Doctor of Physics and Mathematics ]}- artificial Canet 49 

Nernovs Ss» [Corresponding Member, AS USSR], and A. Chudakov {Doctor of 

Physics ‘and Mathematics ]}- The Newest in the Study of Cosmic Rays 57 

The Universe Reveals Its Mysteries Investigation of Outer Space : 
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THIRD SOVIET COSMIC ROCKET 


TASS Commnique. On the Launching of the Third Cosmic Rocket by , the 


Soviet Union wy 
Third Soviet Cosmic Rocket in Flight. TASS Communique Ly 
An Unparalleled Scientific Achievement 158 
The Third Soviet Cosmic Rocket 163 
Scientists Speak 193 
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n of the setup used for studying ez- 


TITLE: General descriptio 
ovisional results ob- 


tensive air showers and the pr 
tained 


n Cosmic Radiation. Moscow, 


SOURCE: International Conference 0 
ye livni i kas- 


1959. Trudy. V- 9, Shirokiye atmosferny 
kadnyye protesessy >» 5-16 


TEXT: A complex experim 
University» consisting of a simultaneously operating 


ratus plus the corresponding radiotechnical equipment and photo~ 
raphical recording devices. The setup incorporates over 5000 Gei- 


ger-Muller counters (forming @ no 


doscope), about 450 ionization 
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General description of the setup--s p299/D304 


chambers and @ large diffusion chamber. The setup is designed for & 
comprehensive and simultaneous investigation of all the basic compo 
rons and photons, nuclear-active particles and p-mesons 
of extensive air showers at sea level. The setup was designed in 2 
tions: the first at the end of 1957, and the se- 
? cond at the beginning of 1959. Below, only the results obtained by 
means of the first setup are considered. The setup was Located in 

a special building and in 10 mobile laboratories. The showers were 
registered by the system of hodoscoped counterSe Part of the coun~ 
tera were shielded (those for detecting the nuclearactive particles 
and the -mesons) and the other counters were not ghielded. The Lo- 
nization chambers served to determine the lateral distribution of 
the electron-photon component and of the nuclearactive component. 
The microstructure of the electron component was studied by means 
of the diffusion chamber. Special measures were taken to ensure 
continuous and prolonged operation of the setup. The main units of 
the setup were automatically controlled, in particular the supply 
units and the photography system. The operation of the setup (as a 
whole) was controlled (triggered) by a selection system; jin parti- 
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cular, the showers were selected in accordance with tne density of 

the electron flow and of the A-mesons. The setup was in operation 

for about 2500 hours, yielding a large amount of experimental data 

which are still being processed. The probability theory (Baye's 

theorem) was used for determin’ ig the (x,y)-axes and the number of 
particles N of the shower; in addition the distribution function 

f(r) a3 well as other distribution functions were determined (r de~ 
noting distance). The values of x, y and N were found by means of 

a special electronic gimulator. The density distribution of elec- 

trons and mesons was determined by means of formula me 


n 
Wp) = fl fi- exp(- po) * exp [- po, (n,- n, )| 
i 


where m, is the number of counters which operate overt an area Tey 
and n, ~ the overall number of such counters. The energy B of the 
electron-photon component was determined by means of ionization 
Gard 3/7 
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chambers, shielded with lead (up to $ om thick). A very comprehen- 
sive picture of the particles and energies was obtained for showers 
whose axe# fell within the system of 128 cubic detection chambers. 
The setup permits observing the central part of an atmospheric 
shower, Whereby its several layers are simultaneously observed; 
this corresponds to the individual observation cf the electron~ a 
photon, nuclearactive and s-meson components. The processed mate- 
rial already yielded a fairly detailed picture of the structure of 
extensive air showers at sea level. thus, the iuteral distribution 
‘of particle flow in the individual showers was ascertained. It was 
found that the lateral distribution varies (in the 1! to 25 m range) 
from shower to shower; the average distribution is, in the range of 
5 em to 100 m, as follows: 
| KN 3 
1 20,6 K,= 3,3°10 “, 0,05¢r40,3 m 
a 


p(x) s | 


Card 4/7 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5" 


: eee FOR RELEASE: 09/01/2001 
ieee i Aes SE SEE PEEL wm Re eerste a ona stad Bezeat ee 


General description of the setup ee. 


r 
KN at 10) ‘ 
r , "2 
Phe lateral distributio 


fluctuates from shower to sh 
these fluctuations are particula 
ponents also e 
tuations in thé high- 
ergy of the electron- 


shower with number of particles 
the critical energy for air (72 
with an accuracy of appr. 30% 
nuclearactive component n= 


+ to considerable T 
t insufficient %o determ 


It wa 


ever, subjec 
ta are as ye 


Card 5/7 


n of the electron-photon co 
ower. At distances sma 
rly sharp. 
xhibits considerable energy 
energy Ai-mesons were no 
photon component E, 


equal to (2.7 
Mev). The above va 
gs found that t 
(0.5 to 1. 


luctuations and 
ine the con 


CIA-RDP86-00513R001859520006-5 


sees si os 2223 eee resem 


31519 
$/627 60/002/000/001/027 
D299/D304 


= 2-107, 0,3¢r C100 m 


mponents also 
ller than 1.5 m, 
The nuclearactive com- 

fluctuations. The fluc- 

t yet analyzed. The en- 

as calculated for 4 


+0.2) NB, where B is 
lue was obtained 

he energy of the 

This value is, how- 


WwW 


0) Bepn* 


the experimental da- 
tribution of the 


| 
| 
| 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859520006-5" 


"APPROVED FOR RELEASE: = 
ae Pic done lai 09/01/2001 CIA-RDP86-00513R001859520006-5 


LUSH ELSIE TROON or a INE sa BEES ED osx ” 
au Stes se ne nee ee 5 ee SESS ES HERAT Sd ENE SS Se ES SE 


31519 
$/627 60/002/000/001/027 
General description of the BetUuPece D299/D304 


nuclearactive component in showers. In addition, the above-men- 
tioned fluctuations severely delimit the choice of a theoretical 
model for the development of showers. Particular attention was de- 
voted to the structure of the shower in the immediate vicinity of 

its axis, where the particles of highest (for the particular show- a 
er) energy should be concentrated. This led to the discovery of a 

new effect: Groups of particles (from 4 to 20) travel in narrow 
beams (not exceeding 8 cm in diameer) in the neighborhood of the 
axis (or along the axis itself), whereby their lateral distribution 
shows that the beams are not due to Poisson fluctuations. The new 
effect can be explained as follows: Either the beam is the core of 
a "young" electron-photon shower which originates from a high-ener- 


By q° -mesor at a certain distance from the apparatus, or the beam 
consists of Ai-mesons. These two possibilities are discussed. The 
observed irregularity in the lateral distribution of Ai-mesons in 
the vicinity of the shower axis might be related to the new effect. 
There are 6 figures and 2 tables. 
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ASSOCIATION: Nauchno-issledovatl'skiy institut yadernoy fiziki 


MGU, Moskva (Scientific Research Institute of Nucle- 
ar Physics Moscow State University, Moscow) 
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AUTHORS : Vernov, S. Ne, Goryunov, N. N., Dmitriyev, VY. Ae, Ku- 
Tikov, G. V., Nechin, Yu. A., Solov"yeva,s VY. Ie, Stru- 
gal'skiy, Z.S., and Khristiansen, G. Be 


TITLE ¢ Study of lateral-distribution function of charged par- 
ticles and of the energy density of the electron-photon 
component of extensive air showers 


SOURCE: International Conference on Gosmic Radiation. Moscow, 
1959. Trudy. v- 2- Shirokiye atmosfernyye Livni i kas- 
kaadnyye protsessy, 117-122 


TEXT: The data obtained by means of the diffusion chamber and the 
hnodoscoped counters permit determining the particle distribution in 
the neighborhood of the shower axis as well as at large distances 
from it. These data can be used for determining the number of par- 
ticles and the position of the axis to an accuracy of approximately 
1 m vy means of the hodoscoped counters, and to an accuracy of se- 
veral centimeters if the axis lies within the limits of the diffu- 
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sion chamber. The electron-photon component at large distances from 
the axis was studied by means of large ionization chambers, shiel- 
ded with lead. During 1000 hours of operation, 28 cases were Te~ 
corded of the axis (of showers with number of particles N 210?) 
passing through the core detector. All these showers were investi- 
gated in detail with respect to distribution and energy of par- 
ticles. The cases most favorable for analysis are those, in which ] 
the shower axis lies in the diffusion chamber. In all, 7 such ca- 
ses were recorded. Por each of these showers, the lateral-distri- 
bution function of particle density was constructed for distances 
ranging from 5 cm to 1 m from the shower axis. It was found that the 
form of the distribution function varied from shower to shower in 
the core region. In that region, & peculiar feature of particle 
distribution was observed, namely a narrow peam (4 cm in diameter) 
of particles, consisting of a large number (4 to 15) of particles 
with collinear tracks. From data obtained by means of the hodoscoped 
counters and knowing the position of the shower axis, it i5 poss- 
ible to construct the distribution function of charged particles up 
to a distance of r = 25 m. from the axis, for each individual 
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shower. Then the experimental distribution functions were compared 
with the theoretical functions of Nishimura and Kamata. The re- 
sults of the comparison are shown in a table. A difference was no- 
ted in the form of the distribution of the energy flux of the el- 
ectron-photon component in the individual shower at a distance of 
resin, and at large distances from the axis; this is due to lo- 
cal fluctuations in the form of the energy distribution in the core. 
In each of the investigated showers, the energy flux of the elec- 
+ron-photon component was found within a radius of 25 m; it turned 
out that the electron-photon component energy-flux was stronger 
(on the average) in showers with small s, than in showers with ~ 
large s (s being the "age parameter"). The system of counters per~ 


mitted recording showers with number of particles N= 104 to 10', 
The data yielded by the diffusion chamber wer: used for construct- 
ing the distribution function for distances rdi m from the shower 
axis. The conclusion was reached that the form of the electron~ 
photon energy diatribution-function does not depend on the number 
of particles in the shower. Therefore, all the data were referred 
to a shower with same N, and the average energy-density distribu- 
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tion constructed. Approximating this distribution by a power law of 


type r-™, one obtains for the exponent n the following values (as a 
function of the distance r from the axis): 


0,25 O,12rdQ1 a i+ 


n= 1,2 + 

n= 1,5 + 0,2, i¢r €10 
n= 2,0 + 0,3, 10¢r@60 m 
n = 2,6 + 0,2, 60¢€r 1000 m 


Further, the mean energy per electron was obtained from experimen- 
tal and theoretical values (based on the cascade shower theory) 

of the mean energy as a function of r showed a discrepancy which 
can be removed by taking into account the effect of nuclear scatter- 
ing. The experimental vaiues permit calculating the energy of the 
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electron-photon component, viz. Eph = 2.5 BN, where B denotes the 


mean energy loss per unit of depth t. There are 2 figures, 1 table 

and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc. The referen~ 
ce to the English-language publication reads as follows: J. Nishi- 

mura, K. Kamata. Suppl. Theor. Phys., no. 6, 1958. 
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AUTHORS : Vernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku- 
Tikov, G. V., Nechin, Yu. As, and Khristiansen, G. B. 


TITLE: Study of high-energy nuclearactive component of exten- 
give air showers at sea level 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas- 
kadnyye protsessy, 123-131 


TEXT: The high-energy nuclearactive component was studied by the 
apparatus of Moscow State University. The nuclearactive component 
was detected and measured by means of hodoscoped counters and ioni- 
zation chambers. The processed hodoscope data permitted determining 
the total number of particles N and the distance R, of the shower 


axis from the ionization chambers. Part of the data were processed 
py the cleetroenic computer of Moscow State University; thereby the 
number of particles was determined to an accuracy of approximately 
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20%, and the position of the axis to within 0.25 m, provided it fell 
inside the area of a detector of 4 m2, The joint processing of the 
data of the hodoscope and jonization chambers yielded the mean ener- 
gy of the nuclearactive component of showers of various number of 
Particles, the energy spectra of the nuclearactive particles in the i 
central part of the shower, the lateral distribution of the energy 
flux carried by the nuclearactive component in the central part of 
the shower and the lateral distribution of the nuclearactive par- 
ticles. Showers, whose axes were at a distance of less than 10 m 
from the detector of nuclearactive particles, were selected for fur- 
ther study. These showers were divided into 4 groups according to 
number of particles; over 1000 such showers were investigated. The 


integral spectra of nuclearactive particles of energies B10" ev. 


were obtained for the 4 groups. The integral spectra of nuclearac- 

tive particles, averaged over the showers of all the groups, can be 
approximated by an exponential function with exponent y= -1.0+0.2. 
For showers with large N (group 4), the value of shows a decreas~ 
ing tendency. The space distribution of the energy flux near the 
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axis can be approximated by an exponential function with exponent 
n=- 125 + Od. A typical correlation was established between the 
electron~photon and the nuclearactive components of cores of the in- 
dividual showers, namely showers with an electron-photon component 
of an energy much higher than the average, have (as a rule) a nu- 
clearactive component of lesser energy. The converse was also ob- 
served. The measurements gave direct evidence of the presence of nu- 


tron-photon component at the Level of observation. The presence of 
considerable energy in the nuclearactive component affects the ab- 
sorption of particles in the shower. The development o” individual 
showers can differ considerably, as the magnitude of the energy of 
the nuclearactive component differs considerably in the individual 
showers. The main contribution to the energy flux carried by the nu- 
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Clearactive component within a circle of given radius is made by 
high-energy particles, whose lateral distribution ie such that, on 


the average, all the particles with energy 31012 ev. are contained 
in a cirole of radius r = 1 m. The distribution of the energy flux 
carried by the nuclearactive component showed that this flux is 
fairly widely distributed. Further, the transverse momentum in~ 
parted to the particles (during their generation), was estimated. 
The nuclearactive component of showers with N = 107% to 10° at sea 
level carries an energy of 0.5 to 1.0 of the total energy, oarried 


by the electron-photon component. As a result of the energy fluctu- 
ations of the nuclearactive component in the individual showers, the 
development of the showers fluctuates, too. The distribution of the 
energy flux of the nuclearactive component over a region of 1<r<20m 


near the axis is described by the law y72t0+25 , such a distribution 
should affeot the characteristios of the soft component. There are 
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-~So~ 
viet-bloc. The reference to the English-language publication reada 
as follows: J. Nishimura, K. Kamanta.Suppl. Prog.Phys.,no.6, 1958, 
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AUTHORS: rnov, S. N., Tulupov, V. I., Khrenov, B. A., and 
Khristiansen, G. B. 


TITLE: Investigating high-energy ji-meson component of exten- 
sive air showers 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kas- 
kadnyye protsessy, 169-180 


TEXT: The selection of j-mesons of various energies was carried 
out by recording them at various depths of the absorber. The pecu- 
liar feature of the experiments consisted in the need to select 
showers, whose axes pase at various distances from the meson det- 
ectors, 80 as to study the space distribution of the meson flow. 
Thereby, the distanoe between the underground detectors and the 
shower axia recorded at the surface, may largely depend on the in- 
clination of the shower axis. The apparatus made it possible to 
determine the mean density of meson flow with treshold energies 
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E,, equal to 0.4, 5, and 10 Bev, at distances of 100, 25, and below 


5 m, for showers of various number of partioles. The detectors with 
a large sensitive area permitted observing the peculiarities of 
meson distribution in the various showers. The apparatus was in ope- 
ration for approximately 2000 hours. The energy spectra of the Aj 
mesions and their lateral distribution for distanoes of 3 - 100'm 
from the shower axis were obtained. It was found that for showers 


with Ns 2.10°, the lateral distribution of A~mesons with E 210 Bev 


has an exponent n$i for distances up to 100 m. This means that p- 
mesons of such energies are mainly found outside a oirole of radius 
r= 100 m. Further, the irregularities of meson-distribution ata 
depth of 40 m were studied in individual showere by means of meson 
detectors of total area 3.1 m@, Irregularly distributed meson- 
groups were observed, In all, 17 such groups were recorded in 14 
showers, during 800 hours of operation of the detectors. The perti- 
nent experimental results are listed in tables. It was found that 
the meson groupe appear in showers which do not differ from "aver- 
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age" showers with respect to the total meson-flow. The distance be- | 
tween the meson group and the shower axis did not exceed 3 m for 


F showers with N = 2-10°. A comprehensive knowledge of the high-ener- 

gy meson component was obtained, in particular with respect to me- 

son flow in the vicinity of the shower axis, where the energy of 

the f-mesons exceeds 10 Bev. By comparing the number of mesons at 
mountain altitude and at sea level, the conclusion is veached that V 


| -mesons with E310 Bev. are effectively generated at high altitudes 
| (above 3800 m), acquiring a sufficiently large transverse momentum. 
. The character of the lateral distribution of A-mesons near the 
shower axis is determined by the character of meson generation ac- 
cording to altitude. Computations were carried out of meson distri- 
bution near the axis ( rg25m), with E510 Bev, for 2 models of ex- 


tensive shower development. Further, various interpretations are 
proposed for the appearance ee groups in the vicinity of 
the shower axis. The angular distribution of7r-mesons in nuclear 
interactions has a substantial effect on the lateral distribution 
of A-mesons with Bye Bev. The majority of A-mesons of such ener- 
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gies are generated at altitudes of 6 - 8 km above sea level. The 
dependence of the number of A-mesons with E DAO Bev. on the number 

of particles in the shower, in the circle r = 25 m, is expressed by 

yOr® + 9-1 For the range N = 104 to 5+10°). The meson distribution ae 
(with E >10 Bev.) in showers with N = 2:10? is expressed by Py = 


= K/r"; n= 0.8 + 0.2, for distances of 3 to 10 m from the shower 
axis. There are 6 figures, 6 tables and 10 references: 8 Soviet- 
bloc and 2 non-Soviet-bloc. The references to the English-language 


publications read as follows: B. Edwards, d. Losty, D. H. Perkins, 
P. Pinkau, J. Reynolds. Phil. Mag., 3, 237, 1958; A. Ueda, N. Ogi- 
ta. Progr. Theor. Phys., 18, 269, 1957. 
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Wechin, Yue Asy Strugal'skiy, Le Ses Khristiansen, G. B. 
TITLE: Investigation of the Core of Extensive Atmospheric Showers 


(Issledovaniye stvola shirokogo atmosfernogo Livnya 


PERIODICAL: Zhurnal eksperinental'noy 4 teoreticheskoy finiki, 19599 
Vol 36, Nr 3; PP 669-681 (USSR) 


ABSTRACT: The group of research scientists followed a guggestion nade 
py D. V- Skobel'tsyn +0 investigate the passage of extensive 
atmospheric showers through matter gimultaneously in different 
depths; in this connection an investigation of the shower 

core was carried out. Figure 1 shows & block scheme of the 
experimental arrangement used, which furnished data concerning 
the electron-photon and the nuclear-active components of the 
shower core. The experimental yates consisted essentially 

of a diffusion chamber (0.64 mn i 124 ionization chanbers in 
hodoscope-connection, special filters and 672 Geiger-Mueller 
(Geyger; Hyuller) hodoscope counters of different sizes. The 
cara 1/4 method, which is described as new, jg described in detail, 
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than 10,000 passages of extensive air showers. 
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mospneric Showers 


She entire 
recorded more 
Withia 1,000 


for 1300 hours and 


hours 28 passages_of shower cores with a shower particle 


number of N> 10° through 


the first row of ionization chambers 


were recorded. Figure 4 shows a photograph of the diffusion 


chamber for guch 


logram of 64 ionization chambers. 
individual data concerning different showers 
jonization distribution in the 64 ionization 
first and second row respectively for N= 50107, 


a passage and the corresponding pulze oscil- 


The article gives numerous 

a5 @ege the 

chambers of the 
1.3210 


and N ~ 10° with a spatial distribution of energy flux 


wi/r? (Fig 6). Figure 8 shows the same, 
number of relativistic particles passing 
first and second row for N = 10 


chambera of the 


2.10% and an energy flux ~1/r@ and 
distribution in 


for = 2.10° and 345,104 respectively. In extensive air 


show the particle flux 
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showers with W > 10° it was observed in the shower core 

(r< 1m) that the total energy of nuclear-active particles 

is of the order of the energy of the electron-photon con- 
ponent at the same distance from the axis; for individual 
showers, however, the ratio of these energies showed different 
values. The energy current density of the electron-photon 
component shows an increase of up to r = 20 4 30 cm from 

the shower axis; the course of energy flux density in depen- 
dence on r cannot be represented by a general formula. It 
fluctuates between ~1/r and ~1/r?. Phe energy fluxes of 
electron-photon and nuclear-active componen’s of the shower 
core show considerable fluctuations (up to 10 times). The 
authors finally thank Academician D. ¥, Skooel'tsyn for his 
help and interest, Je Ve Borisoglebskiy for his collaboration, 
Professor N. A. Dobrotin for his help and discussions, and 
further also a group of collaborators of the NGU: A. T. 
Abrosimov, S+ Se ‘layolovakiy, B-« V. Subbotin, A. D- Yorlykin, 
A. Be Kamnev, E. HN. Sosnov for their help in currying out 
experiments. There are 8 figures, 2 tubles, and 12 references, 
Card 3/4 41 of which are Sovict. 
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sov/56-36-4-2/70 


Ya. S., Goryunov, N. N., Kulikoy, G.Y., 


Nechin, Yue Ary Strugal'skiy, 2. S-, Khristiensen, G. 5. 


On the Structure of the Core and the Central. Regions of Extens-ve 


Atmospheric Showers at Sea Level (0 strukture stvola i tsentral'~ 
nykh oblastey shirokikh atmosfernykh livney na urovne morya) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36, 


The object of the present paper was an experimental investi- 


gation of the spatial distribution of the energy flux of the 
electron-photon and the nuclear-active component in the core 
and the central regions of extensive air showers} the present 
paper is a continuation of an article published in the pre- 
ceding issue of this periodical (Ref 1), in which the method 
and the experimental arrangement were already described. 


representation of the chamber system 


with the distribution of hodoscope counters. The counters were 
located in groups of 12 and 24 in containers. The ionization 
chambers had a total area of 4 m2. In the course of the 1800 


21(4) 
AUTHORS: Vernov, S» Ne, Babdetskiy, 
TITLE: 
PERIODICAL: 

Nr 4, pp 976-984 (USSR) 
ABSTRACT : 

Figure 1 is 4 schematical 
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On the Structure of the Core and the Central Regions of Extensive Atmospheric 
Showers at Sea Level 


showers were recorded, with particle numbers of between 10° and 


10°, and axes which were at a distance of up to 30 a fron the 
system of fonization chambers. From the manifold material oD~ 
tained by these investigations the spatial distrioution obteined 
for individual showers or groups of showers (classification 
according to particle number N) ore analyzai. For spatial 
particle flux density it holds that g(r) 2.107 N/r for r@i0m, 
for the energy flux density: Qn(r)~r™. For shower groups of 


different sizes (AN from 120.107 - 540.107. up to 510° - 5.10°) 
table 1 shows how many of the total of 82 investigated showers 
correspond to certain n-values (from 40.8 to 5.2 - 4.4). 
Figure 2 (a,b) shows the spatial distribution of the energy 
flux of ¢iectrcn-photon and nuclear-active components of two 
different shower groups, figure % ghows the energy spectrum of 
the nuclear-active component in the shower cores, and figure 4 
shows the distribution of the absolute values of the energy 
flux of the electron-photon component in a circle with the 
raditts 1.5 m round the axis of a shower with N = 10 particles. 
Card 2/4 The diagram is characteristic of the strong oscillations ob« 
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finally shows ths spatial energy flux distri- 


from 0.1 to 30 mj the measured values 
practically on a steeply de- 


the following is obtained for the 
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components 


m from the shower core; 
; Oectllations are con- 
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Tvanenko, I. P., Khristiansen, G. B. 
TITLE: On the Development of the Nuclear- Active Components 


in Extensive Atmospheric Showers (0 razvitii yaderno- 
aktivnoy komponenty shirokikh atmosfernykh livney ) 


! PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1233-1239 (USSR) 


ABSTRACT: Already Guzhavin, Guzhavina and Zatsepin (Ref 1) calculated 
the height dependence of high-energy nuclear-active 
| particles and the number of high-energy p}+-mesons at sea ee 
level, as well as the height-dependence of the nuclear- 
I active and of the soft component of extensive air showers. 
The elementary act was calculated according to Landau 
(Ref 2) and Vernov (Ref 3). For all energies the collision 
cross sections were calculated, and for the free path in 


air the value % = 65 = 70 g/on™ was obtained. The results 
of calculations depend in a high degree on A,i however, 
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in Extensive Atmospheric Showers 


Ao is at energies of 10 ev not kno«n from experinents. 


Therefore,the authors of this paper calculated different 
characteristics for the nuclear-active (n.a.}) component of 
extensive air showers (e.a.sh.), in which A 5 is determined 


by the type of the elementary act and the experimental range 


of the absorption of n.a. particles (E-.10' ev), By making 


simple assumptions concerning the nature of the elementary 
act the spectrum of the n.a. particles in e. a. sh. was 


computed, and likewise the ranges for the absorption of n.a. 
particles and the energy fluxes in the showers, Also the 
probability for the observation of one or two high-energy 
n.a@» particles in a given altitude is estimated. The main 
aim of this paper was to find characteristics of the 

e. a. sh. for various parameters of the elementary act 

and Ao? which are sensitive to the nature of interation. 


It was foundthat besides the e.a.sh. characteristics, 

which depend only weakly on the nature of the elementary 

particle, there exist also such as are highly dependent, 

An exact experimental investigation of the latter may lead 
Card 2/3 to important results concerning the elementary act. 
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There are 2 figures and 11 references, 9 of which are 
Soviet. 
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The present paper contains the results of measurements carried out on Sputnik 


TIand Sputnik IIT (Soviet 
I, Measurements of the number of charged 
counters on Sputnik II showed the following: (1 


of cosmic-ray particles, 
Re 
intensity. 
between 4 hr. 36 min. and & hr. 
The absence of any 


the same time shows that this phenomenon must 
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In the eastern hemisphere (latitudes 30° 


artificial earth satellites) and the Soviet cosmic rocket, 


of two gas-discharge 


60°) up to 700 km, altitude the 
slight and is determined by the 


shadow of the earth and the decreasing lower limit of energy 


At latitudes above 60°, eases were observed of a considerable increase in 
The biggest increase {exceeding 50%) was observed on Nevember 7, 1957 
49 min, Moscow Time. 

increase in cosmic-ray intensity at the earth's surface at 
be due to lov-energy particles, 


Moscow, 6-11 July 1959. 
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"The composition of Terrestrial Corpuscular Radiation and possible 
Mechanisms of its origin" 
S, N. Vernov, A. E. Chudakov, A. I, Lebedinsky, I. P, Ivanenko 


Investigations conducted during the flights of the Soviet earth satellites and 
the cosmic rocket have yielded the following data on the composition of "terrestrial 
corpuscular radiation", that is, particles revolving arout the earth: 

1. In the outer zone (1), the overwhelming majority of particles are electrons 
of energy 20 to 100 kev. If we represent the energy spectrum of these electrons in 
the reigion of maximum radiation in the form: N( E) i/E , then §. Extrapolation 
of such a soft spectrum into the region of lower energies shows that at E=5 to 10 
kev, the total density of electron energy would exceed the energy density of the 


magnetic field He /.8 . For this reason, the electron spectrum in the region of 
low energies (several kilovalts) should either have a maximum or at least should 

be s at least in this region. The number of electrons of relatively high energies 
(5 X 10° ev) is negligibly small as compared with the number of electrons in the 
20-100 Kev range. The overall energy released in-the crystal of the scintillation 
counter from photons due to the bremsstrahlung of electrons is from two to three 
orders of magnitude in éxcess of the energy released by all high energy particles 


that produce an energy release in the crystal of over 4.5 x 10° ev per particle. 
The total enersy of all electrons in the outer zone is approximately equal to the 
energy released in aurorae during somewhat over one waek, 


report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959 
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MMRASUREMENT OF COSMIC RaY VARIATION IN THE STRATOSPHERE" 
S, N. Vernov, B. E. Samosudov, VY. F. Tulinov, A. N. Charakheh‘an and T. h, 
Charakhchian 


Beginning with July 1, 1957 (when the IGY programme began) regular measurements 
have been made of cosmic ray intensity in the stratcsphere at geoma ‘netic latitudes 
of 51°N and 64°N, while since March 1958 similar measurements have been taken also 
at geomagnetic latitude of HION, The measurements sre made with 4 single G-M counter. 
During this period 840 stratosphere observations were made. 

4. The data gathered have helped to establish the existence of a 27-day variation 
of cosmic rays in the stratosphere. The share of the averaged wave is close to 
sinusoidal while the period 4s 27 or 28 days. The wave amplitude, however, changes 
more than 5-fold in the observed intervals. The obtained values for the amplitude 
of the 27-day variation in the stratosphere are 8 to 10-fold thet of similer data 
on the Earth. 

2, The existence in the stratosphere of long periodical variations of cosmic 
rays of extra-terrestrial origin has been discovered. 

3. Values hsve been obtained for the cosmic ray latitude effect between latutudes 
of 64°N, 51°N and iON, It has been ascertained that the latitude effect between 
64°n and 51°N undérgoes substantial changes with time. The lathtude effect between 
these latitudes in the maximum of the intensity curve amounts on the average to several 

r cent, and goes up abruptly with increase in altitude of observation reaching ~ 


pe 
15-20% at an altitude, of a roximate O km. Several cases of abnormal. increase in 
15-206 ray antens ty in Ri gaitey sate Mes at the latutude of 64x have been discovered 
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OW have been disccvered. 
cosmic ray intensity in the stratosphere at the latitude of 6 
: 4, A correlation between 27-day variations of cosmic retiation ani the floceula 


on the Sun, and a correlation between the long period cosmic ray variation and Sun 
spots has been established. 


Report presented at the International Cosmic Ray Conferenze, Moscow, 6-11 July 1959 
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Ytoroy Sovetekiy xosmicheskiy korabl'; materialy, opublikovannyye 
¥ gadete “Fravda® (The Second Soviet Cosmic Snip; Materials 
Pudlished in the Newspaper "Pravda") Moscow, 1960. 198 p. 
50,000 copies printed.. 


Resp. for this Publication: VY. Reut and V. Smirnov; Tech, Ed.2 
Vv. Yagodkina. 


PURPOSE: ‘Tis book is intended for the general reader. 


COVERAON: ‘The book is a compilation of articles which appeared 
in the newspaper Pravda after the launching, orbiting, and re- 
covery of the capsule of the Soviet 4,600 kg spaceship on 
anguet 19, 1960. ‘The articles give some details of scientific 


. 


wesearch undertaken in this flignt in the fields of biology, 
eytology, genetics, cosmic radiation, solar radiation, ultra- 
Wiolet radiation, and radiation levels. A description and 


three photos of the capaile are given. No persona. re 
wentioned. There are no il 7 erektas ere 
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Mathematical Sciences 90 
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"“Terrestial Corpuscular Radiation and Cosmic Rays." 


report presented at the lst Intl Space Symposiun, Nice, France, January, 1960. 
Academy of Sciences, Moscow, USSR. 
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reports delivered by Soviet scientists are abstracted below. References 
accompany individual reports. 


TABLE OF CONTENTS: 
I. ‘THE EARTHS RADIATION BELTS 


3. Vernov, 9.N., and AcE. Chudakov. Investigation of Radiation in Outer Space 19-29 
This paper presents the experimental data on radiation in outer 
space obtained by means of the 2nd and 3rd sputniks and the Soviet 
cosmic rocket. It describes the instrumentation of the sputniks 
and rocket, the high-intensity inner and outer zones, the location 
of these zones, the intensity stability and the composition of 
particles in these zones, and the composition of radiation outside 
the earth's magnetic field. 


4, Dolginov, 5. Sh., and N.V. Pushkov. Magnetic Field of the Outer Corpus- 
cular Region 30-31 
Tt. ig stated that the magnetic field intensity values obtained by 
means of the Soviet cosmic rocket on January 2, 1959, substantial- 
ly differ from those calculated theoretically. The way the dif- 
ference between measured and calculated magnetic field values 
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varidd with increase in rocket distance from the Earth is 
compared with the corpuscular radiation intensity values 
obtained on the cosmic rocket and Pioneer ITI. The compari- 
gon shows that the obgerved changes in the Barth's magnetic 
field are related to the outer corpuscular region, and that 
they might be due to the superposition of the magnetic field 
of the corpuscular zone on the magnetic fleld of the Farth. 


Jo Vernov, SNe, A-B. Chudakovs A.I. Lebedinsky (LebedinekSy), and I. P. 
Tyumen. Composition of the Earth’s Corpuscular Radiation and 
Possible Mechanisms of Its Origination 46-49 
This paper presents data on the composition of the Farth's 
corpuscular radiation obtained by means of the Soviet sputaiiks 
| and the cosmic rocket. The overwhelming majority of parti- 
cles in the external zone, limited by magnetic lines of force 
crossing the Earth's evrface at geomagnetic latitudes of 55° 
and 65°, are electrons of 20-100 Kev. Protons of approximately 
100 Mav were discovered in the 4nternal zone, limited by 
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magnetic lines of force crossing the Earth's surface at 
geomagnetic latitudes of 30-40°. Among the possible mechan- 
iems of origination of the Barth's corpuscular radiation is 
injection into the Earth’s magnetic field of electrons and 
protons, produced by the decay of neutrons emitted by the 
Earth's atmosphere as 4 result of cosmic ray irradiation. 


9. Krassovsky (Krasovskiy), V.I., I.8. Shklovaky (Shklovakiv), a. I. 
Galperin, and E.M. Svetlitsky (Svetlitskiy). On Fast Corpuseles of 
the Upper Atmosphere 59-63 
This paper presents experimental data on fast corpuscles of the 
upper atmosphere and gives a detailed description of the equipment 
used in the experiment. 


li. Dorman, L.I. On the Problem of the Nature of Soft Radiation in the 
Upper Atmosphere 
This paper summarizes the available data on bursts of soit 
radiation in the atmosphere and investigates the nature of the 
bursts in relation to processes on the sun » in corpuscular 
streams, and in the interplanetary medium. It also investi- 
gates the nature of these bursts in relation to the properties of 
' the Earth's belts of radiation. 


T4-80 


12. Askar'yan G. A. (Qa the Nature of the External Radfation Balt of the 
Earth 81-82 
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TITLE: 
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PERIODICAL: 

(USSR) 
ABSTRACT: 


September 12, 1959 was design 


Radiation Measurement During the Flight of the Second Coamic 
Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 3, PP 517 - 520 


The equipment of the interplanetary rocket lawiched on 


ed for measuring the onie adia-~ 


YY tion-belt of the Barth, 


flight from the 


belt of the eecn tne 


consisted of six gas-discharge and four 
are deacribed in detail. 


for recording cosmic radiation on its 
to the Moon and a potential radiation 
individual parts of the apparatus, which 
scintillation’ counters, 
Purthermore, this paper contains ré- 


gulta of the first evaluation of data obtained for the range of 


from 9,000 to 120,000 km away 
in the neighborhood of the Mo 
jectories of the firet and se 


from the center of the Earth and 
on. Figure 1 illustrates the tra- 
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ments are also graphically represented in figure 1. It is 
noted that the shift of the ionization maximum between the 

two measurements was not caused by the slight difference of 
the trajectories of the two rockets. The radiation belt is 
most probably deformed by streams of solar corpuscles. This 
assumption seems to be confirmed by a comparison with the re- 
sults of measurements performed by the American rocket 
Pioneer III. The energy-flux density of electrons of more than 
5 Mev or of protons of more than 30 Mev is said to be 


1 particle/cn’.sec. Furthermcre, a radiation was detected which 


consisted of electrons having an energy of the order of 10° av, 
or of protons of an energy of about 10 Mev. The first possibili- 
ty is considered to be more probable. This electron flux is 


said to be 5.10? particles /em.sec. The existence of electron 
fluxes having an energy of between 20 and 50 kev (flux: 


40! particles/om.sec), which had already been detected by 
the first intercontinental rocket, were proven again. Thus, 
Card 2/3 two essential groups of particle fluxes were found: electrons 
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ef about 20 kev and 10° ev electrons. The energy of the first 
group is close to the mean energy of the solar corpuscular 
radiation and allows to assume the existence of a thermodynamic 
equilibrium between protons and electrons on their penetration 
into the terrestrial magnetic field. It is pointed out that 
the electron momenta of the second group are close to the pro- 
ton momenta of corpuscular radiation and to the momenta of the 
electrons arising from the decay of the reflected neutrons. 
The existence of a lunar radiation belt could not be provene 
Constant radiation intensity was measured at & distance of 
70,000 km from the Earth. There are 2 figures; 1 table, and 

2 references, 1 of which is Soviet. \ 


SUBMITTED: November 20, 1959 
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Chudakov, A. Ye., Vakulov, P. V., Gorchakov, Ye. V., 
Logachev, Yu. I., and Nikolayev, A. G. 


TITLE: Radiation Measurements During the Flight of the Third Cosmic 
Rocket 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 136, No. 2, pp. 322-324 


TEXT: The third cosmic rocket launched on October 4, 1959 contained a 
scintillation counter and three gas discharge counters. All gas discharge 
counters had a wall strength of 50 mg/cm* steel sheets and were, in addi- 
tion, surrounded by several shields. Counter I had a shielg made fros. 

3 mm lead + 1 mm aluminum with a counter window of 0.28 cm‘, which was 
closed by a 0.2 mm thick aluminum sheet. Counter II had the same shield, 
but without counter window, and counter III was in an aluminum container 
made from 2.5 mm thick aluminum. The scintillation counter recorded the 
ionization of the orystal (NaI) and the counting rate. Preliminary results 
of evaluation of the instrument readings are given from the time from 
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October 4, 1959, to October 18, 1959. The trajectory of the rocket was in 
practical agreement with that of the first and second cosmic rocket. From 
a comparison of the readings of the various counters, the authors conclude 
that the intensities of the particles recorded by the instruments depend 
on the absorption in the container walls. Measurements in the interplane- 
tary space showed that the cosmic radiation on the boundary of the 
terrestrial magnetic field is very strong; only individual small fluctua- 
tions were recorded. Finally, the agreement existing betwaen the recorded 
intensities and those of a monitor are dealt with. From these considera- 
tions the authors draw the conclusion that the weak variations in the 

time from October 4 to October 18 are in connection with the variations of 
the magnetic fields in the solar system and the interactions among the 
latter are connected with cosmic radiations. There are 1 figure, 1 table, 
and 3 Soviet references. 
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TITLE: Investigations of Cosmic Rays and Terrestrial Carpuscular Radiat:cr. 

in the Plights of Rockets and Sputnik; \V 
vy 


PERIODICAL: Uspekhi fizicheskikh nauk. 1960, Vol 70, Nr 4, pp 585.619 (USSR) 


“F 


7 PRAT s The present article offers a survey of metheds and resut-s obtaine3 
“he investigation of corpuscular radiation in «ne epace reund the earth by 
Space rockets and artificial satellitos, Chapter ': eqnipment scintiliati 
gas counter, photomultiplier), Chapter 2: ‘he suter gone of the terrestrial ate 
puscular radiation belt {position of this zone relative te the earth investiga: mas 
of intensity fluctuations accoraing to che ionization effec:). Chapter a; eee 
zone of the high intensity cf terrestrial corpusculsr radiation ‘positicn of oh 
inner zone relative to the earth, nature and energy of the particles in the iyeee 
zone, constancy of intensity). Chapter 4- radiations sotside the magnetic fisti 

the earth (Table). Chapter 5: analysis of dats abtained and possible hypo’ heses 
concerning the origin of terrestrial corpuscular radiation. Summarizingly the i 
lowing is stated: 1) The earth is surrounded by cw: apatially senarate genes -" 
highvintensive radiation, 2) The outer zone extends in the equatorial plan. | r 
about 20,000 to 60,000 km out from the earth center and is delimited by the iss S 
of force of the geomagnetic field. In geomagnetic latitudes of 55 ss 70°, ths 
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190. obnervaud at ralatively low altituder (40-1500 kind. The intensity changes witp 
time are considerable; in the flight of the first Russian cosmic racket, the, 
radiation maximum was recorded en January 1, 1959 at a distance of 26,000 km from 
the earth center on a line of force cutting the earth surface on the 63rd degres 
of latitude. In the flight of the second Rus3ian cosmic rocket, this axinua was 
recorded at a listancte of 17,000 km on the 59° line of force, 3) The particles 
occurring in tnis zone. are electrons of two energy groups. The electrons of ths 
first group have some ten kev. The maximum flux of electrons with energies greater 
than 20 kev amounts to 1C9cm~2sec~Isteradian'!. Electrons of the second group 


have energies of the order of 10° ev and exhibit a maximum flux cf 


10%om”“seo"'steradian™!, 4) The inner zone begins on the equatorial plane at an 
altitude of 600 km on the Western hemisphere and extends up to distances equalling < 
the terrestrial radius; it is delimited by a line of force on 35° latitude, The : 
radiation intensity in this zone remains constant within about 15:35 in one menth. 
5) The particles occurring in this zone are protons of about 10°%ev, their fluy 


= -1 Be Ace ; ; 
attains 107em 2 sec steradian Y On the edge of the zone in Bie Beomegnel: inter-. 
val of 35-40° latitude, a low-energy radiation {electrons of less than 10 ev) ia 
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ascertained. 6) 


Between the two zones; in the 


of 40455°, there is a region in which no- high 


Provided tha+ a 


' an altitude of 


easurements are accurate, it m 
300-700 km, the flux of electy 


less than one-thousandth of the flux at the b 
ratio compared with the one at the boundary 5 


of protons with 
field.of the ea 
The photon flux 
(hY 3450 kev) 

Cluded from ac 


the magnetic tr 
it is therefore 
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With theoretical consideration: 
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Magnetic moment of the particles, Ye. ¥. Gorchakov, 8, Sh. Dolginov, G. fr. Goly- 


shev, V. GC, Kort, A. I. Lebedinskiy, and I. P. Ivanenko are mentioned. There are 
18 figures, 1 table, and 17 references , 14 of which are Soviet. 
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1. Akademiya nauk SSSSR. Mezhduvedomstvennyy geofizicheskiy 
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AUTHOR: Vernov, S. N., Corresponding Member of the Acadeny 
of Selerices USSR 
TITLE: Y“osmio Rays and Cosmic Space Zc ; 


PERIODICAL: Vestnik Akademii nauk SSSR, 1960, No. 8, pp. 10-26 


TEXT: This is a report delivered by the author at the Plenary Meeting 
of the Akademiya nauk SSSR (Academy of Sciences USSR) on June 10, 1960. 
Experiments made by Academician D. V. Skobel'tsyn Showed that cosmic 


of the properties of j ® cosmic space where they are formed, and second, 
the use of cosmic ra for the bombardment of atomic nuclei. The euthor 
in his report deals with the former problem, but he briefly mentions 

; experiments which showed the presence of particles of energies of up to a 

4: ' billion billions of electron volts in cosmic rays. He also briefly 
describes the plant of the Moskovskiy gosudarstvennyy universitet (MCU) 
(Moscow State University )(Fig. 1) for the investigation of superhigh- 
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energy particles, which was designed by the author together with 

G. B. Khristiansen and G. T. Zatsepin. Fig. 2 shows the distribution of 
“particles in the diffusion chamber, Fig. 3 a schematic cross section of 
the MGU plant. It may be assumed at present that superhigh-energy 
particles are formed outside the boundaries of our galaxy. Further, the v/2 
author investigates the cosmic space in close vicinity of the earth. 
Investigations by means of artificial satellites and space rockets showed 
that the earth is surrounded by two radiation zones, the internal and 

the external one, the intensity of their radiations being very high. 

This circumstance has to be considered in the construction of space 
earth 


ships.. Fig. 4 shows diagrams of the measuring apparatus of 
__satallites. The investigations were made by the author together with 
A. Ye. Chudakov, Yu. I. Logachev, P. V. Vakulov, Ye. ¥. Gorchakov, and 
A. G. Nikolayev. An 039 FEU) photoelectric multiplier was used in the 
scintillation counter. fig. 5 shows the measurement results of the 
(0 


second earth satellite’on November 7, 1957. Fig. 6 shows a sample of 


the recordings made by the instruments of the\"third earth satellite, 
Fig. 7 shows the diagram of a large part of the northern hemisphere. The 
projection of the flight path of a particle on the plane of the meridian 
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4s shown in Fig. 8. Investigations proved that radiation intensity in- 

creases with the distance from the earth along the line of force, and 

that the particles of the radiation zones in the magnetic field of the 

earth oscillate from one hemisphere into the other. Therefore, it may be 

assumed that the’magnetic field of the earth represents a trap for the 

particles, The flight paths of the Soviet space rockets and the change : 
in radiation intensity during the flight are shown in Figs. 9-12. a 
HN. V. Pushkov and Sh. Sh. Dolginoy discovered anomalies of the magnetic ir 
Fleld of the earth during the flight of the ‘first Soviet space rocket. 

Fig. 13 shows a sample of the recordings of radio signals mada by the 

third Boviet earth satellite. The measurements showed that electrons of 

relatively low energy are present in the external radiation zone of the 

earth, and particles of more than 10,000,000 ev in the internal zone. 

Fig. 14 shows a general picture of the distribution of radiation zones 

around the earth. As to the origin of the radiation zones of the earth, 

the hypothesis may be set up that the magnetic field of the earth 

represents a trap for the particles in which they may stay for a very long . 
while. The origin of the external radiation zone of the earth is sought 
in the corpuscular radiations of the sun. The flight around the moon 
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showed that the moon has no magnetic field. It is assumed that in the 
cosmic space there are giant reservoirs of particles moving about, as 
had been detected by A. N. Charakhch'yan by means of special radiosondes. 
These experiments showed that the sun emits cosmic rays once a month, on 
an average. During that time, their intensity ia so high that man cannot 
stay in the interplanetary space without protective equipment. As yet, 
the explosion processes of the sun cannot be predicted. There are 14 
figures. 
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Function of the spatial distribution of a flux of charged particles 


ae in an individual extensive air shower. Zhur. eksp. i teor. fiz. 38 
no.1:297-298 Jan ‘60. (MIRA 14:9) 
1. Institut yadernoy fiziki Moskovskogo gosudarstvenncgo universi- 
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AUTHORS : Yernoys §. N., Ivanenko, I. P., Kulikov, G. V., 
Khristiansen, G. B. 


TITLE: The Nature of the Particle btais' the Core of an Extensive 
. Air Shower /4 az 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1940, 
Vol. 39, No. 2(8), pp- 509 - 512 ge 


TEXT: In-an earlier paper (Ref. 1) the authors communicated their 
inveatigations of a shower core by means of diffusion chamber. They found 
that narrow beams consisting of 4-15 particles appear, and the bean 
trajectories are collinear. These particle beams are, either, cores of 
electron-photon avalanches released from ™ -mesons, or groups of high- 
energy muons. Which of these alternatives is correot, is now investigated. 
In the present paper, the authors show that the latter is much more 
probable. The first assumption is discussed in detail, and the experiment 
and its results are analyzed from this stand-point. The observed number 
of particles in the beam can only be released by primary particles whose 


Card 1/3 


eRe et os Sees oo 
eet Serer Oe ee 
Bid CS ay ae Se E hat SUPSEST z fs 
pOammesie Wace ied |b 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5" 


"APPROVED FOR RELEASE: 09/01/2001 


ape SVs od Feed PEASE Ears See Sese rer 


CIA-RDP86-00513R001859520006-5 


SARA CU TBES RTS ORAS OS TE WERELEDED 


The Nature of the Particle Beans in the Core 8/056 60/039/'002/042/044 
of an Extensive Air Shower B006/B070 


energy B,2 10" ev. The energy spectrum of electrons and photons in the 
avalanche at a depth of 2t-units had the following form (N - number of 
particles released by particles with Eo" 10'? ev): 


B 10° 10? 10° 1011 
No, (> 8) 5.5 4.0 2.5 0.5 
Nohot! >B) 10 8.0 4.0 0.8 


For their experiments, the authors used a plate of lead glas3 (type T@-1 
(TF-1)) with high lead content. This plate covered one half of the py £, 
diffusion chamber. 850 hours of measurement were made in the open chamber 

and 440 hours in the closed one. The actual number of particles observed 

in the showers ig much smaller than that which would be expected if the 

first assumption on the nature of the collinear beam were true. Experi- 

ments performed with diffusion chamber, arranged above two rows of 

jonization chambers, gave sinilar results. The second assumption, that 


the observed beam consists of “-mesons, is then briefly discussed. For 
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